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1.Naturalresourceuseand foodsecurity intheCentralRift
Valley
1.1Competitionforlandandwaterresources
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1.2Thechallengeoffeedingagrowingpopulation
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1.3Climatevariabilityandchange
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3.2Datasources
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Database Data
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Source* Reference
period
Scale/
resolution
Usedto:
Rainfall Table NMA&
EIAR
1975Ͳ2009 Daily Analyserainfalltrends
Temperature Table NMA&
EIAR
1975Ͳ2009 Daily Analysetemperaturetrend
andcompute
evapotranspiration
RiverdischargeTable MoWR 1975Ͳ2008 Daily Analysetrendsinriver
discharges
Lakelevel Table MoWR 1975Ͳ2009 Daily Analysetrendsinlakelevel
Soil Vector MoWR 2007 1:250,000 DetermineHydrologicalSoil
Groups
Landuse Vector MoA 1990 1:250,000 Modellanduseandrunoff
changes
Landuse Vector MoWR 2007 1:250,000 Modellanduseandrunoff
changes
Weather
stations
Vector NMA 2009 17stations ConstructThiessonpolygons
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3.3Lakelevelsandriverdischarges
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3.4Climatechange
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nαǦȋα͹Ȍǡ
mαthǦǤ
Station Altitude Dataperiod Yearswithmissing
values
AdamiTulu 1655 1966Ͳ2008 1971Ͳ1974
Arata 1836 1974Ͳ2008 
Assela* 2410 1966Ͳ2008 2008
Bekoji 2786 1974Ͳ2008 2006Ͳ2008
Bulbula 1602 1968Ͳ2008 
Butajira* 2102 1969Ͳ2008 
Chelelektu 1840 1973Ͳ2008 
Ejersalale 1817 1967Ͳ2008 1973
Hombole 1761 1968Ͳ2005 1993Ͳ1996
Kore 2732 1966Ͳ2008 2006
Koshe 1842 1975Ͳ2008 
Kulumsa 2082 1969Ͳ2008 1984
Langano 1623 1970Ͳ2008 
Meki 1665 1967–2008 2008
Ogolcho 1749 1974Ͳ2008 1979Ͳ1980,2008
Sagure 2527 1973Ͳ2008 2000
Zeway* 1648 1970Ͳ2008 
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3.5Landusechangeandrunoff
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4.Results
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4.2Climatechange:rainfall,temperatureandevapotranspiration
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4.3Landusechangeandconsequenceforsurfacerunoff
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Landusetype 1990 2007 Landusechange
Area
(km2)
%of
total
Area
(km2)
%of
total
Area
(km2)
%of
CRV
Afroalpine 455.3 4.4 415.3 4.0 Ͳ40.0 Ͳ0.4
Exposedsurface 211.7 2.1 144.7 1.4 Ͳ67.0 Ͳ0.7
Disturbedmixedhighforest 128.4 1.2 417.4 4.1 289.0 2.8
Plantationforest 0.0 0.0 36.0 0.4 36.0 0.4
Opengrassland 181.0 1.8 114.1 1.1 Ͳ67.0 Ͳ0.7
Woodedgrassland 310.3 3.0 0.0 0.0 Ͳ310.3 Ͳ3.0
DenseShrubland 243.3 2.4 116.7 1.1 Ͳ126.6 Ͳ1.2
Openshrubland 200.1 1.9 431.1 4.2 231.0 2.2
BushͲShrubͲGrassland 903.0 8.8 0.0 0.0 Ͳ903.0 Ͳ8.8
Marshland 45.4 0.4 160.7 1.6 115.3 1.1
Openwoodland 405.3 3.9 220.6 2.1 Ͳ184.7 Ͳ1.8
Densewoodland 57.8 0.6 0.0 0.0 Ͳ57.8 Ͳ0.6
Builtup 278.1 2.7 278.1 2.7 0.0 0.0
Intensivelycultivated 3164.8 30.8 5130.8 49.9 1966.0 19.1
Moderatelycultivated 2850.1 27.7 2031.2 19.8 Ͳ818.9 Ͳ8.0
Waterbodies 839.7 8.2 777.4 7.6 Ͳ62.3 Ͳ0.6
CRVtotal 10274.2 100 10274.2 100  
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Abyata 330.7 47.7 33.9 166.9 24.1 195.1 28.2 Ͳ68.1 Ͳ34.2
Bulbula 261.1 80.4 19.0 50.2 15.5 13.5 4.2 Ͳ4.6 14.3
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CRV 3602.0 34.9 406.1 5157.8 49.9 1570.1 15.2 Ͳ143.7 259.7
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4.4Trendsinirrigationdevelopmentandtotalwaterabstraction
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5.Discussionandconclusions
5.1Limitationsofdataandmethods
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5.2Effectsofclimatechange,landusechangeandirrigation
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Source CentralStatisticalAuthority(CSA)ofEthiopia
Crops Maizeandwheat
Dataused Fieldsize(ha)andproduction(kg)(toderivegrainyield),fertilisertypes(DAP,urea,manure),fertiliserrate(kghaͲ1)forDAPandurea
NumberoffieldͲ
yearcombinations
10,756(622,2733,3183formaize,and1270,1578and1370fieldsfor
wheatintheEasternhighland,CentrallowlandandWesternhighland
zones,respectively)
Period 2004Ͳ2009
Resolution Fieldlevel
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Source EthiopianInstituteofAgriculturalResearch(EIAR)
Crops Maizeandwheat
Dataused Grainyield(tha
Ͳ1)(averageofthreereplications),fertiliseruse(kg
DAPand/orureahaͲ1)
Representative
EIARexperimental
locations
[Kulumsa,Sagure,Bekoji,Sinana,Bako,Kofele,ArsiͲRobe]1,
[Melkassa,Zeway,Dehra,Goro,Assasa,Siraro,Meisso]2[DebreZeit,
Ginchi,Holeta,Areka,Kokate,Hawassa]3
Period 2004Ͳ2009
NumberofvarietyͲ
locationͲyear
combinations
134,315,and134formaize,and466,324and334forwheat
representativefortheEasternhighlands,Centrallowlandsand
Westernhighlands,respectively.
Natureof
experiment
NationalVarietyTrials,ca.15candidate/releasedvarietiesper
locationinthreereplications;plotsize7.5m2formaizeand3m2for
wheat
N&Prateperha
formaize
100kgNand44kgPfortheEasternandWesternhighlands;41kgN
and20kgPfortheCentrallowlands*
N&Prateperha
forwheat
50kgNand30kgPfortheEasternandWesternhighlands;41kgN
and20kgPfortheCentrallowlands*
Sourceofnutrient DAPandUrea
Ra
in
fa
lld
at
a
(to
es
tim
at
eW
UE
) Source NationalMeteorologicalAgency(NMA)andEIAR
Dataused Rainfalldatausedtodefineonsetandenddates,andcalculateseasonaltotalrainfallforrepresentativeweatherstationsperHFZ.
Periodcovered 2004Ͳ2009
Resolution Daily
Weatherstation Sagure(Easternhighland),Zeway(Centrallowland)andButajira(Westernhighland)
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2.4Farmingzonation

   ǡ     
      ǡ   
Ǥ     ǡ    
ǡ      ǡ    
        ͳͳ   
ͳͲǤ 
         
  ȋ ʹȌ        
ȋ	ȌǤ

ʹǤ
Ǥ
ȋ	ǡʹͲͲ͸Ȍǡ
Ǥ

Indicator:
DistrictsinCentralRiftValley
DB AT AN ZD DT Ty Mu Bk Sd MM Sl
Cropareaperholder(ha) 1.8 1.2 1 1.4 1.3 1.4 1.3 1.4 0.7 0.5 0.5
Holdingfragmentation1 1.9 1.7 1.9 2.4 2 2 1.8 1.9 2.8 4.2 3.9
%permanentcroparea2 0.31 0.01 1.03 0.0 0.14 0.4 0.33 0.0 11.2 11.5 13.4
%holderswith<1ha3 34 44 50 38 38 38 36 32 72 85 82
Cattleherdsizeperholder 7.3 6.5 6.2 5.8 5.5 4.7 6.4 6.8 4.2 3.4 3.7
Populationdensity(kmͲ2) 122 125 139 90 142 268 129 150 177 359 304
Meantemperature(oC) 19.4 19.9 19.3 19.3 15.5 16.0 18.0 15.7 17.8 18.2 18
Meanannualrainfall(mm) 817 747 882 796 1015 966 995 1206 1005 993 980
Meanelevation(ma.s.l.) 1708 1654 1803 1795 2840 2562 2447 2792 2145 2024 2072
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HFZ1 DistrictsintheHFZ Representative
weather
station
Average
onsetdate
ofrainy
season
Average
enddate
ofrainy
season
Mean
annual
rainfall
Seasonal
rainfall2
Total
(mm)
%3
EH DegelonaTiyo,
Bekoji,Tiyo,and
Munissa Sagure 24ͲApr 1ͲNov 772 639 83
CL ArsiNegele,Zeway
Dugda,DugdaBora
andAdamiTulu Zeway 7ͲJun 10ͲOct 752 509 68
WH MeskaninaMareko,
SeltiandSodo Butajira 28ͲMay 17ͲOct 1151 731 64
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α  ǡ  α  ǡ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3.2Currentmaizeandwheatyieldsandfertiliseruse
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1265
2727
3176
1575
1368
1758
438
787
1210 941
741
618 2729
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773
1203
928
711
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3.3Yieldgap
TrendsinYa,YwandYg
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   
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  Yield(thaͲ1) Yieldgap(thaͲ1)
crop HFZs Ya Ya95 Yw
Yg=
YwͲYa
Yg95=
YwͲYa95
Maize Easternhighlands 1.87 2.75 10.97 9.10 8.23
Centrallowlands 2.36 3.35 6.54 4.18 3.19
Westernhighlands 2.13 3.41 10.75 8.63 7.35
  AverageofHFZs 2.12 3.17 9.42 7.30 6.25
Wheat Easternhighlands 2.04 2.79 6.72 4.68 3.93
Centrallowlands 1.89 2.63 4.35 2.46 1.73
Westernhighlands 1.72 2.51 5.71 3.99 3.2
 AverageofHFZs 1.88 2.64 5.59 3.71 2.95
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3.4Resourceuseefficiency
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Crop HFZ WUE AverageNinput
toYa(kghaͲ1)
Ya
(thaͲ1)
Ydiff
(thaͲ1)
  Ya(kgmmͲ1) Yw(kgmmͲ1)   
Maize EH 2.9 17.3 0 2.13 
    10 1.75 Ͳ0.38
 CH 4.3 12.0 0 2.66 
    16 2.72 0.06
 WH 2.7 13.9 0 2.25 
    29 2.20 Ͳ0.05
Wheat EH 3.2 10.6 0 1.98
    18 1.94 Ͳ0.04
 CH 3.5 7.9 0 1.86
    18 2.14 0.28
 WH 2.3 7.4 0 1.73
    23 1.74 0.01
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4.Discussion
4.1Yieldgapsandscopeforproductionincrease
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Possibleproductiongain(kt)usingdifferentyield
targets:
Crop HFZ Area
(000ha)
Production
(kt) Ya95 80%Yw Yw
Maize EH 6.5 13.9 5.6(40) 44.7(321) 58.9(423)
CL 61.0 144.2 60.4(42) 175.3(122) 255.1(177)
WH 17.5 35.5 22.5(63) 113.5(320) 151.4(427)
CRVtotal 85.1 193.6 88.5(46) 333.5(172) 465.5(240)
      
Wheat EH 58.8 100.3 44.1(44) 196.1(195) 275.1(274)
CL 21.8 29.7 15.9(54) 34.7(117) 53.7(181)
WH 6.4 9.0 5.1(56) 18.4(204) 25.7(285)
CRVtotal 87.1 139.1 65.1(47) 249.2(179) 354.5(255)
      
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4.2Resourceuseandresourceuseefficiency
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2.Materialsandmethods
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Kulumsa(Easternhighlands)
RFa=820mmyrͲ1
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Melkassa(Centrallowlands)
RFa=770mmyrͲ1
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Butajira(Westernhighlands)
RFa=1210mmyrͲ1
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2.2Data
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2.3DescriptionoftheAPSIMmodel
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2.4Modelcalibration
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2.4.2CalibrationofAPSIMǦCropmodules
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2.5Simulation
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Factors Number
oflevels
percrop
Levels
Nitrogenapplication(kghaͲ1) 6 20*,75,125,175,250,350
Plantdensity(plantsmͲ2) 2 5.3and6.6formaize;250and320forwheat
Cropresiduemanagement 3 0%,50%,100%cropresidueremovedafter
harvest
Maturitytype 2 Earlymaturing(MelkassaͲ1formaize,Hawifor
wheat),latematuring(BH660formaizeand
Digeluforwheat)
Soils 2 LvandVr(EH);AdandLv(CL);LvandVr(WH)
Climatescenario 2 Current(1989Ͳ2009)andmidͲcentury(2050)
Locations 3 EH(Kulumsa),CL(Melkassa),WH(Butajira)
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3.Results
3.1Modelevaluation
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Simulatedrunoff(mm/day)
X Vertisol;CN=88; RMSE=1.5mmdayͲ1;ME=0.9;R2=0.96
O Andosol;CN=78; RMSE=4.7mmdayͲ1;ME=0.85;R2=0.9
႞ Luvisol;CN=82; RMSE=1.6mmdayͲ1;ME=0.47;R2=0.82
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Crop Model
phase
Cultivar Year Planting
date
Grainyield*
(thaͲ1)
Daysfrom
plantingto
flowering
(days)
Daysfrom
plantingto
maturity
(days)
   Obs. Sim. Obs Sim. Obs. Sim
Maize Calibration MelkassaͲ1 2004 19ͲJun 5.32 5.34 57 57 114 113
  BH660 2002 15ͲApr 7.39 7.36 99 99 186 188
 Evaluation MelkassaͲ1 2000 20ͲJun 4.67 5.03 54 57 108 116
   2005 23ͲJun 5.65 5.34 53 54 116 111
  BH660 2003 30ͲMay 8.80 7.16 95 112 195 204
   2004 29ͲMay 6.80 6.80 116 110 182 206
   2008 16ͲApr 6.72 7.11 113 119 237 225
Wheat Calibration Hawi 2008 14ͲJul 3.08 3.09 50 51 88 88
  Digelu 2008 22Ͳjun 4.62 4.50 80 81 148 146
 Evaluation Hawi 2004 25ͲJun 2.90 2.92 49 51 89 86
   2007 13ͲJul 2.08 2.68 50 51 93 87
  Digelu 2005 25ͲJun 4.09 4.39 74 73 130 131
   2007 30ͲJun 4.05 4.45 69 75 129 136

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3.2Yieldsandyieldresponses
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3.3Yieldvariabilityundercurrentandfutureclimate
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3.4Waterbalance
3.4.1GeneraleffectsofGxExMcombinations
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3.4.2Plantdensityandcropresiduemanagement
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3.4.3Nitrogenfertilization
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3.5Economicanalysis
           
ʹͲ͹ͷǦͳǤ	ǡ
    ʹͷͲǦͳ  
ȋͷ͸ȌǤ	ǡ  
      ͹ͷǦͳʹͷ  Ǧͳ     
ͳ͹ͷǦʹͷͲǦͳȋͷ͸ȌǤ

ͷǤ	
            Ǥ 
  
ǡǢ
Ǥ


Nrate
(kghaͲ1)
Cost(USD)of
N
Grossmargin(USD)
Maize Wheat
Early Late Early Late
Easternhighlands
(Luvisols)

20 28 256 379 417 397
75 105 840 997 1158 1121
125 174 1125 1456 1630 1701
175 244 1095 1884 1966 2165
250 348 945 2090 2191 2460
350 488 808 2056 2133 2436
Centrallowlands
(Andosols)

20 28 698 861 577 643
75 105 1020 1109 1023 1133
125 174 943 1207 1266 1393
175 244 876 1214 1411 1551
250 348 777 1128 1430 1591
350 488 644 986 1298 1467
Westernhighlands
(Vertisols)

20 28 570 905 603 601
75 105 1020 1389 1175 1186
125 174 1000 1778 1499 1608
175 244 934 2114 1664 1826
250 348 834 2244 1712 1884
350 488 700 2163 1590 1775

3.6Wateruseefficiency
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4.Discussion
4.1Yieldsandwaterbalance
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Soiltype Depth
(cm)
BD
(gcmͲ3)
LL
(mmmmͲ1)
DUL
(mmmmͲ1)
SAT
(mmmmͲ1)

Andosols 0Ͳ20 1.190 0.195 0.355 0.497 
 20Ͳ50 1.200 0.203 0.360 0.497 
 50Ͳ75 1.140 0.180 0.376 0.535 
 75Ͳ100 1.140 0.180 0.376 0.535 
 100Ͳ125 1.160 0.202 0.392 0.535 
 125Ͳ150 1.160 0.202 0.392 0.535 
Luvisols 0Ͳ15 1.180 0.199 0.388 0.505 
 15Ͳ30 1.220 0.199 0.405 0.490 
 30Ͳ60 1.220 0.256 0.405 0.490 
 60Ͳ90 1.225 0.256 0.434 0.488 
 90Ͳ120 1.225 0.260 0.434 0.488 
 120Ͳ150 1.310 0.260 0.434 0.488 
Vertisols 0Ͳ25 1.100 0.240 0.337 0.500 
 25Ͳ50 1.170 0.273 0.359 0.480 
 50Ͳ90 1.400 0.336 0.442 0.470 
 90Ͳ132 1.480 0.302 0.436 0.440 
 132Ͳ200 1.300 0.253 0.381 0.500 
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2.Materialsandmethods
2.1Methodologicalframework
  Ǧ ȋȌ

ȋ	ǤͳȌǤȋͳͳȌ
      ȋǦȌǡ    
 ȋȌ       ȋǢ   Ǥǡ
ʹͲͳͷȌǤȋǡʹͲͲ͹Ȍ
      ȋͳ  ͳ ȌǤ    
  ǤǤ ǡ ǡ 
      ȋȌǡ    ȋȌ
   ȋȌ Ǥ       
ǡǤ
           
Ǥ
ǡǡ
 ǡ         Ǥ 
  Ǯǯ   ȋǤǤǡ 
ͳ͵ǤͲʹǤʹͲͳͷȌ  Ǥ Ǧ
      ȋǡ ǡ
ǡǤȌǤʹǤ͹
       Ǧ    
ȋ͹ͳ͹ʹȌǤ	
ǡǦ

ͷ
ͳͲ͹

Ǥ	ͲǦ͵ͲǦǤ	
 ͵Ͳǡ  Ǧ ͵Ͳ
Ǧǡ
͵ͲǤ
ȋȌ
ǡǡǡ
         ȋ	Ǥ ͳȌǤ  
Ǥ
          ǡ 

ͳͲǤ

	ͳǤ     
   Ǥͳǡʹǡ ǤǤǤǡ ǢRZǦ
AWCαǡαǡα
ǡα


ǡ 
            
$XWRPDWHG
VLPXODWLRQ
x $JJUHJDWHG
SURGXFWLRQSHU
VFHQDULR
x 7RWDO(7ORVV
x $UHDRIODQGWKDWFDQ
EHVDYHG
Python:
&RPELQH
LQSXWVDQG
FUHDWH$36,0
ILOHV
&URS
PDQDJHPHQW
RSWLRQV
'DWDPDQDJHPHQW
DQGDQDO\VLV
x 5
x *,6
<LHOG
(5='
:DWHU
EDODQFH
͵
ʹ
ͳ

5=$:&
Ǧ

:DWHU8VH
(IILFLHQF\
*URVV
0DUJLQ
7DUJHWSURGXFWLRQVEDVHGRQ
x )XWXUHSRSXODWLRQ
x )XWXUHSRSXODWLRQDQG
GLHWDU\FKDQJH
,QWHQVLILFDWLRQ
1HZODQG
XVHVFHQDULRV


ͷ
ͳͲͺ

 Ǥ        Ǧ 
Ǥ

2.1.1.APSIMmodel
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2.1.2.Cropintensificationoptions
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2.1.3.Wateruseefficiencyandgrossmargin
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2.1.4.Landusescenarios
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2.2. Data
2.2.1.Soildata
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 Soiltype Description CN Clay
%
Silt
%
Area
(103ha)
%ofthe
totalarea1
AN Andosols Deeptoverydeep;mediumandcoarse
textured;welltoexcessivelydrainedsoils,HSGͲ
B
78 22 39 104 10.1
(11.8)
CM CambisolsShallowtoverydeep;sandyloam,sandyclay,
loamandsiltyloamtexture;andwellto
excessivelydrainedsoilsHSGͲD
86 48 29 102 9.9
FL Fluvisols Moderatelydeeptoverydeep;finetomedium
texturedandimperfectlytowellͲdrainedsoils,
HSGͲC
84 26 39 14 1.4
LP Leptosols Veryshallow;sandyclay,sandyclayloam;well
toexcessivelydrainedsoils,HSGͲA
76 8 16 12 1.2
LV Luvisols Predominantsoilswithmoderatelydeeptovery
deep;dominatedbyclay,clayloam,sandyclay
loamandsiltyloamtexture;moderatelywellto
welldrainedsoils,HSGͲC
82

24 28 435 42.4
(47.4)
NT Nitisols Moderatelydeeptoverydeepsoilswithwell
drained&goodpermeability,favourable
structure;andclayandclayloamtexture,HSGͲC
82 24 31 128 12.4
SN Solonetz Welldrained,verydeep,mediumandcoarse
texturedsoilscharacterisedbyveryalkalinePH
andhighexchangeablesodiumpercent,HSGͲB
81

26 29 63 6.1
VR Vertisols Deeptoverydeep,fineandmediumtextured
imperfectlytopoorlydrainedsoils,HSGͲD
88

56 25 85 8.2(9.8)
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2.2.3. Landusedata
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2.3. Analyses
2.3.1.MaximizingWUEandgrossmargin
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2.3.2.Basinscalelandandwaterfortargetedproduction
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3. Results
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 Actualcroparea*
(103ha)
Proportion
(0Ͳ1scale)
Areaallocatedfor
simulation(103ha)
District(HFZ) Maize Wheat Maize(Pmi)
Wheat
(Pwi) Maize Wheat Total
DugdaBora(CL) 19.5 5.0 0.80 0.20 41.8 10.4 52.2
AdamiTulu(CL) 16.8 2.8 0.86 0.14 50.9 8.3 59.2
ArsiNegele(CL) 11.8 7.1 0.63 0.37 31.5 18.5 50.0
ZewayDugda(CL) 12.9 7.0 0.65 0.35 48.6 26.2 74.8
DigelonaTeyo(EH) 0.5 13.0 0.04 0.96 3.2 77.7 80.9
Teyo(EH) 1.4 9.8 0.12 0.88 7.1 51.9 59.0
Munissa(EH) 3.7 17.6 0.18 0.82 17.2 78.6 95.8
Bekoji(EH) 0.8 18.4 0.04 0.96 3.6 87.1 90.7
Sodo(WH) 3.8 2.5 0.61 0.39 34.1 21.8 55.9
Meskanenamareko(WH) 9.7 2.2 0.81 0.19 43.3 10.2 53.5
Silte(WH) 4.0 1.8 0.70 0.30 31.6 13.6 45.2
Total 85.1 87.1   313.1 404.1 717.2
Weighted(byarea)average   0.44 0.56   
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3.1Distributionofrelativeyield
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3.2 Production and water use under various fertiliser application
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4.Discussionandconclusions
4.1Wateruseefficiencyandgrossmargins
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4.2 Saving land and water and mitigating GHG emission through
intensification
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Data Purpose Period Source
Climate Trendanalysisonrainfall,temperatureand
evapotranspiration
1975Ͳ2009 NMA,
EIAR
Climate Cropsimulation,andWUEestimation 1989Ͳ2009*,2050s
(2039Ͳ2060)**
NMA&
EIAR***
Riverdischargeand
lakelevels
Trendanalysis 1975Ͳ2009 MoWR
Landuse Analysisoflandusechangeandassociated
runoffchanges
2007and1990 MoA/
MoWR
Experimentalyield Estimationofwaterlimitedyield 2004Ͳ2009 EIAR
Experimental
phenology
Calibrationandvalidationofmaizeandwheat
modelsinAPSIM
2000,2002Ͳ2005,
2007,2008
EIAR
Fieldlevelsurvey Estimationofactualyieldandnutrientuse 2004Ͳ2009 CSA
SoilProfile Modelsetupandcalibration  EIAR
Runoff Modelcalibrationforwaterbalanceestimation 2004and2007 EIAR
Griddedsoil Griddedsimulationofproductionandwateruse  AfSIS
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Method Strength Limitations
Statistical
analysisof
historicaldata
EnabledthequantitativedescriptionoftheCRV
watersystemusingactualandhistoricalhydroͲ
meteorologicalandyielddata
Nocausalrelationships
Analysisofsurvey
andexperimental
data
TheuseofhistoricalCSAsurveydataandEIAR
experimentalyielddatatodescribecurrentyield
gapsandresourceuse.
Surveydatalacks
detailedagronomic
management
information
Cropgrowth
simulation
modelling
Enabledtoexplorepromisingintensificationoptions
andassociatedwateruse;formulatehypothesisto
ensuresustainableintensificationbycombininga
largenumberofGeneticxEnvironmentx
Managementfactors
Limitedcalibrationdata
fromwellmanaged
experiments;focused
onmaizeandwheat
cropsonly.
Productivity,
WUEandgross
marginas
sustainability
indicators
TheselectionofyieldlevelsatwhichWUEandgross
marginaremaximisedasbenchmarkgivesinsightin
attainableyield,andmoreinformationthanstudies
focusingononlywaterͲlimitedpotentialyieldas
benchmark.
Indicatorsforsocial
sustainabilitymissing
GeoͲspatial
framework
WellͲdefinedbasinboundarytoanalyselandand
wateruseandclimatechangeimpacts;aggregate
fieldlevelsurveydataintohomogeneousfarming
zones;scalingupfieldscaledatatobasinscaleand
designoflandusescenarioswithpromising
intensificationoptions.
Lacksfarmscale
analysis
Gridded
simulation
CombiningthedetailedprocessͲbasedAPSIMcrop
modelwith1kmresolutiongriddedsoilinformation
andmultipleweatherstationdataenabledto
identifybasinͲwideproductivity,Nrates,WUE,
grossmargins;andtheaggregatedproductionand
wateruseatbasinlevel.
Doesnotconsiderflow
routingandsubͲsurface
andgroundwater
dynamicswithinthe
basin

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1.2 Prospects for sustainable intensification of crop production and
tradeǦoffswiththewaterbalance
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1.2.2.TradeǦoffsbetweenintensificationandenvironmentalsustainability
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 20 75 125 175 250
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PE&RCTrainingandEducationStatement
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